[Abstract] Calcium imaging is a powerful technique in the study of neuronal physiology, as it avoids the enzyme treatment on neurons and is able to study the neuronal activities in vivo. Using calcium-imaging techniques, we are able to monitor the elevation of calcium in the neuron. Furthermore, we can combine calcium imaging with other methods, like whole-cell patch clamp recordings, to detect a single cell calcium signal in brain slices. In this protocol, we describe a detailed confocal imaging method that is combined with whole-cell patch clamp configuration using brain slices (Du et al., 2017) . 
preserve many of the essential functional properties of neuronal circuits. Calcium imaging is a widely used technique designed to indicate the intracellular calcium (Ca 2+ ) status of isolated cells and tissues.
Studying intracellular calcium in brain tissue gives insight to a variety of physiological processes such as cell proliferation, signal transduction, synaptic plasticity, and cell death as calcium concentration plays a key role in each of these functions (Cameron et al., 2016) . A calcium indicator is a fluorescent molecule that binds to Ca 2+ ions to change their fluorescence light spectrum. Two classic types of calcium indicators are widely used: chemical indicators (calcium dyes) and genetically encoded calcium indicators (GECIs). In this study, we use the typical calcium dyes to measure the calcium signal of a single neuron in brain slices. This technique has allowed our lab to study neuronal activity as well as calcium signaling in a wide variety of cell types. We describe techniques of live brain-slice calcium imaging used in our laboratory, and detail experimental protocols and know-how acquired over the years for preparing brain slices, loading neurons with dyes through patch-clamp, confocal imaging, and image processing and analysis (Du et al., 2017) . The implementation of these techniques has been a powerful tool for our studies, and has allowed us to add to the vast amount of research surrounding neuronal calcium signaling. Committee (Protocol #108791) approved all procedures. Experimental groups are male mice matched for age (ranging from 9 to 12 weeks) and assigned randomly to experimental groups.
Materials and Reagents
B. Whole-cell patch clamp and confocal calcium imaging 1. Anesthetize a 9-12 weeks old mouse with over-dose isoflurane. Pour 5 ml isoflurane into a sealed glass desiccator followed by putting in a mouse. Decapitate after the mouse lacks eyelash and limb reflections. 14. Detect fluorescence signals at one frame/10-50 msec.
15. Analyze the real-time calcium imaging data using NIS-Elements Confocal software (Figure 3 ).
Data analysis
Relative changes in fluorescence are calculated and normalized to baseline measurements as ∆F/F0, where F0 is the fluorescence intensity before stimulation and ∆F is the change in fluorescence during presynaptic stimulation. 
